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:1.0 J~ A 7 F c 4 ~ O Y O P lec c-
MATPCA is separated into two sections, each having its own workload

and personnel. The two sections are physically separated by an eight foot
isle which runs bctween them. The two sections share storage cabinets and
some test equipment, but otherwise exist as separate entities, each having
its own supervisor. Workloads appear to be divided equitably based on existing
staffing.

'The first section's workload consists mostly of ignition exciters, temp.
probes, electrically actuated valves, and associated electrical accessories.
The work area is somewhat crowded with test equipment and work benches, much
of which is not being utilized due to the present workload levels. The existing
facilities would be capable of processing a much greater workload given the
needed staffing. This section contains 6,250 square feet of floor space..

The second section's workload is mostly made up of temperature amplifiers,
servo-motors, and power supllies. Again, the area contains several benches and
and testing equipment which is not being utilized at their full potential given

the present workload. The section contains 2,875 square feet of floor space.

Note that MISTR items are normally delivered to an outside storage area in
building 3123. Technicians normally are sent to this area once a week to uncrate
accessories and load them onto a transport trailer.

(t



2.0 GENRAL INFORMATION

MATPCA is an electrical accessories repair unit within

the Accessories Division Production Branch at OC-ALC. This

RCC Is located In building 3001.

The primary responsibility of MATPCA is to overhaul,

repair, and bench test motors, exciters, power supplies,

servo-motors, and a variety of aircraft and engine

electrical accessories. The primary workload In this RCC

consists of MISTR and PDM Items, with the PDM accessories

being worked mainly as support for the engine overhaul unit

at OC-ALC.

The workload of MATPCA has been relatively stable for

the last several years, but it should be mentioned that

production levels for recent months has been lower due to

decreasing demand for certain aircraft parts. MATPCA has

historically worked electrical accessory parts for the A-7,

F-4, and B-52 aircraft. As these aircraft are phased out of

the active Air Force inventory, demand for overhaul and

repair work has decreased. We may expect to see production

levels increase as new electrical accessories from aircraft

such as the F-16 and B-1 enter the depot system. It must be

emphasized that MATPCA Is In a transition period between the

old and new aircraft technologies, and that a definitive

workload analysis would need to account for the changing

patterns of processed parts.



2.9 FACILITY LAYOUT DRAWING

The existing facility layout drawings are not representative of

the present conditions. There have been changes to the shop floor as

well as a restructuring of the MATPCA RCC. The attached layouts are

representative of the present conditions.
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2.Z 1 guJTflE

Equipment presently used In the MATPCA RCC consists of

a variety of electrical test stands, common electrical

testing equipment such as oscilloscope, ohmmeters, meggers,

etc., and both common and specialized hand tools.

The test stands used in this RCC range from four to

thirty years old, with much of the equipment being at least

twenty years old. It is somewhat surprising that newer

equipment purchased in the last five years to support repair

and testing of B-I and F-16 electrical accessories shows a

much higher rate of downtime and repair requests than does

the older equipment.

A detailed listing of the equipment used in MATPCA Is

included in the equipment profile, which is enclosed in this

report.

2.3 WORKOE

MATPCA has a relatively stable workforce with little

variance. Workloads are well defined and personnel appear

knowledgeable about their tasks. The workforce is comprised

of two supervisors, 32 journeyman technicians, a sandblast

technician, and a painter. The following is a breakdown of

the manpower in the MATPCA RCC.



SKILL COE KILLI K LEVEL QUANT EPERIIY

AY WG-10 5 12

WG-9 6 8

BY WG-10 10 7

WG-9 10 4

WG-7 2 6

B3 WG-7 1 2

Experience Is given as average years at that grade.

Note that MATPCA is supported by two backshops, MATPCM

machine shop and MATPIW welding shop.

2.f REPAIR PROCESS TECHNOLOGIES

The repair process technology in MATPCA consists of

testing and repair of aircraft and aircraft engine

electrical accessories.

AccessorIes are tested for function and specification

-equireents, and overhaul is performed as required.

Modifications are made to existing Items as required be tech

order changes and to meet the present configuration required

for targeted aircraft.

When applicable, repairs are made to internal

components of the worked accessories, as well testing,



replacement of defective parts, and inspection of problems

requiring backshop support.

2.4- WORKLOAD VOLUME AND MIX

The workload within MATPCA consists of both MISTR and

PDM. Electrical accessories sent to the engine overhaul

facility at OC-ALC Is a PDM workload. All other items

tested and/or overhauled are MISTR designated.

Workloads are variable and depend on Air Force

inventory needs. For more information see the enclosed

workload profile.

2.1 MATERIAL HANDLING

Material handling in MATPCA is mostly by hand.

Material is initially received in building 3123.

Technicians are sent to this area to uncrate received items

and place them on a specially suspended trailer. A tug

driver is then called to move the Items to Bid. 3001 where

they are placed in storage cabinets. This procedure is

normally performed once a week and requires approximately

four hours of the skilled techniclan's time.



2.7 STORGE

Storage in the MATPCA area consists of 76 cabinets that

are 6x3x2 feet in size. These cabinets are located

throughout the MATPCA shop area as shown on the facility

layout drawing enclosed.



2.8 PROCESS FLOW DIAGRAMS

The following process flow diagrams are representative

of the operations required to test and/or overhaul the

various items worked by the MATPCA Accessories RCC. The

items have been divided into family groups (i.e., like items

in regard to designation and function). Operations shown

often represent a logical combination of similar and related

tasks. For more detailed analysis of the processes studied,

please refer to the appropriate operation profile packet

(enclosed).
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3.0 80/20 WORKLOAD ANALYSTS

An 80/20 analysis was previously performed for MATPCA

using information obtained from AFLC "TOP DOLLAR ITEM"

lists. These lists assumedly weighted the items on the

basis of earned hours reported for each control number

worked. In the case of MATPCA, this list proved dated, with

several of the PCNs having been reassigned to other RCCs.

An updated list was formed by reviewing the recent history

of items processed, and replacing those PCNs that were no

longer relevant with presently processed items of equal or

greater earned hours. The following is the updated list of

those part control numbers identified as representing 80% of

MATPCA's present workload:

CONTROL NUMBER WCDNAME

35023A CAEY1O

98093A CAEC11

34253A CAAC24

37719A CAAO01

38718A CAEM02

38645A CAEM08

30241A CAEB05

34044A CAEC04

49711A CAEC07

*35111A CAEZ08

34128A CAEY08

98001A CAEC07
• (



38694A CAEM09

50217A CAEA01

50078A CAEZO5

38669A CAEM03

35510A CAEY12

31151A CA2222

30056A CAEZ03

*34252A CAAC02

*34551A CAEZ04

*35113A CAEZ02

38643A CAEM04

49315A CAEY09

61234A CAEC05

*35033A CAEY11

*97133A CAEBO8

50297A CAEM22

* These are the PCNs that were placed on this list in

order to update It to present conditions observed In MATPCA.

3.1 V

Validation of the 80/20 list was performed as

described In the preceding section. The updated list Is

believed to be representative of the MATPCA workload. jI



4.0 DATA COLLECTION

Of the data profile sheets collected, the following

were found to be applicable to the MATPCA RCC:

- Operation Profile

- Manpower Profile

- Equipment Profile

Disassembly/Assembly Profiles and Parallel Process

Profiles were not applicable to this RCC due to the nature

of the work performed. All information represented on the

operation profile sheets was developed primarily from

information provided by the interviewed technicians.

Manpower availability and equipment profile information was

provided by shop supervisors.

4.1 DATA COLLECTION PROCESS

Each control number Identified on the 80/20 list had

an operation profile developed for it. The applicable shop

foreman identified the technician most familiar with the

item being studied, and an interview was performed to

determine the relevant operations and their associated time

requirements.

Please note that while a specific WCD (work control

document) is the primary paperwork associated with any

( particular Item's control number, this WCD can not be



regarded as an accurate description of the actual operations

required for testing and overhaul of that Item. The WCD

should Instead be considered as only a tracking device for

the existing PAC certification program.

~(
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5.1 PROFILE DATA FILES
The profile data files for RCC MATPCA were previously submitted under memo

number NKE-EO1 6-7643, dated August 28, 1989.

(-



5.2 MODEL INPUT FILES
The model input files for RCC MATPCA were previously submitted under memo
number NKE-E16-7643, dated August 28, 1989.
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6.0 VALIDATION OF INPUT DATA
All profile data was validated in accordance with paragraph 7.2 and 7.3 of the
Simulation Model Definition Document (SMDD). The profile data files Included in this
document were validated and accurately represent MATPCA.

C~h



7.0 COMPUTER SIMULATION ANALYSIS OF RCC
The computer simulation analysis for RCC MATPCA was previously submitted under
memo number NKE-E016-7643, dated August 28, 1989.



8.0 VALIDATION OF SIMULATION ANALYSIS
The validation of simulation analysis for RCC MATPCA was previously submitted

under memo number NKE-E016-7643, dated August 28, 1989.

L.



9.0 BRAINSTORMING
The minutes for RCC MATPCA brainstorming were previously submitted under memo
number NKE-E01 6-7643, dated August 28, 1989.
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10.0 EXPERIMENTATION
Experimentation Is the process by which the factors and levels developed in

brainstorming are tested for interaction and effect. The factors and levels identified

are fitted into a Taguchi orthogonal array, which then defines the experimental

design. Changes in quality characteristics, such as throughput and/or simulated

process flow times, are then analyzed as experimental results. Taguchi
methodology is used in performing this analysis.

It is important to understand the process by which experimentation is developed if

useful information is to be obtained. For this reason, the following discussion will

attempt to define certain terms, approaches, and desired results in regard to the

experimentation process.

It is often the case that technical information needed for making a decision

regarding a process or product is unknown. Since this information is in most cases

needed as quickly and inexpensively as possible, the Taguchi method of using
fractional factorials in the form of orthogonal arrays is considered a method of
choice.

Two terms require definition due to their fundamental importance in developing

and interpreting the orthogonal array. A f= is a parameter purposefully altered
so that resulting changes in the output variable may be observed. Levels are the
different settings for each factor in a designed experiment.

The advantages of using orthogonal arrays are: tQ"'he main effects of factors

under test are balanced and separable, the number of experiments required is
greatly reduced, and the ease with which test planning and data analysis may be

performed. This allows the arrays to be applied to a broad spectrum of problem

identification and analysis.

Test matrices developed by Dr. Taguchi, et al, are applied to the orthogonal array

for which it is applicable. Mathematical analysis of the quality characteristic chosen

is then accomplished using the test matrices to find the best combination of factors
and levels. The convention for identification of test matrices is as follows:

Ingk)-Ln ",'.'* / 4.

Where N - number of experimental run&
J n number of levels.



K - maximum number of factors that may be included in test.

Two factors are said to Interact (in their effect on the output variable) if the effect of
one factor is different at the different levels of another factor. If two factors
physically Interact, that effect can be identified in the test results.

A note on noise: 'Vontrol factors are those factors easily adjusted during product
design and process design. Noise factors are 'bee factors which are difficult or
impossible to adjust during production or customer use. Selection of those factors
easiest to adjust is the best procedure when test planning begins. Because the
UDOS 2.0 model produces noise-free output (100% reproducible), only control
factors are included in model experimental designs.

It is important to remember that for the effective use of the UDOS 2.0 simulation
model for experimental simulation analysis, the correct factors and levels must be
identified and developed during initial test planning. The model allows a
comparative analysis of the selected factors and levels, with identification of the
best combination of these. It must be remembered that this may not be the optimal
solution to a process or product problem, the factors and levels of which may not
have been defined.

Numerous works have been produced regarding the use of Taguchi analysis in
problem identification and solving in industrial settings. The reader is encouraged
to examine this material, including the fundamental work of Dr. Taguchi, for specific
applications and techniques.



10.1 MATPCA EXPERIMENTATION RESULTS

A statistical analysis was performed on throughput and flow time (actual

vs. simulated) for the validated model run. The results of this analysis

are shown in Tables 10-1 and 10-2. These results form a baseline to which

the quality characteristics from the experimental model runs are

compared.

The orthogonal array developed during brainstorming is shown in table

10-3. It lists the factors and levels which will form the experimental

design. The use of this array reduces the number of experimental runs

from 81 to nine. The experimental runs are performed on the UDOS 2.0

model using the existing (AS-IS) conditions for FY88. Note that due to

the fact that throughput was 100% for all experimental runs, it is now

necessary to use average simulated flow time as the quality characteristic

for comparative analysis. Table 10-4 gives the result of this analysis,

beginning with the average flow times of each experimental run and showing

the interaction among factors and levels. The Taguchi test matrix is

shown to the right of these listings. The optimal configuration is given

as:

FACTOR: A B C D

LEVEL: 1 3 1 1

This configuration is interpreted as the following: (1) Add one OC 3906

Jet Ignition Tester on first shift, (2) Add two welders on first and

second shifts, (3) Add one OC 4286 Temperature Amplifier Test Stand on

first shift, and (4) Add one BY09 skill code position to first shift.

Note that the average savings in flow time is a (simulated) 243.64 vs.



302.16 hours for the AS-IS condition. This savings in flow time would

need to be compared against the cost of implementing these changes. The

Justification of expenditures for these changes might be more applicable

if applied to surge conditions, when this reduction in flow time might

prove more valuable.

The detailed results of these runs by PCN may be found in appendix A. The

computer generated analysis sheets contained in appendix A, which is

formed from a LOTUS 123 spreadsheet program, contain an extensive Taguchi

analysis using the quality characteristics of Throughput (simulated vs.

actual) and Simulated Flow Time.

10.2 SURGE ANALYSIS

Surge production capability for this RCC was performed by running a model

Usage Report using the FY88 data with the surge conditions for various

weapons systems as reported by ALC Headquarters. The usage report was

adjusted to show the surge conditions for manpower and equipment of a

seven day work week and two twelve hour shifts. The analysis of this data

shows that MATPCA is a robust production area, well able to meet projected

surge conditions with the present level of manpower and equipment. It

should be mentioned that the existing level of experience and expertise

may be directly affecting the throughput and flow hours shown, and any

change to personnel or equipment needs could have an effect on surge

capability.



MATPCA ELECTRICAL ACCESSORIES
THROUGHPUT STATISTICAL ANALYSIS

TABLEm /0-i

PART CONTROL SIMULATED FY 88 ACTUALS % VARIANCE
NUMBER (PCN) (SIM /ACTUALS)

30056A O 67 -1%

30241A 574 523 9%

31151A 326 327 -,1%

34044A 1S 1s$ 1%

34128A 590 S86 1%

34252A 126 126 0%

34253A 75 75 -.40%

34551A 105 103 2%

35023A 256 255 1%

35111A 114 114 0%

35113A 137 136 1%

35510A 6 65 4%

37719A 493 488 1%

3643A 143 136 5%

364A 230 266 10%

3669A 147 148 -1%

39694A 27 299 -1%

38716A 371 369 1%

49315A 1016 1000 2%

49711A 26 231 2%

50217A 14 14 0%

$0076A 161 160 1%

97133A 141 141 0%

0W0IA 94 22 2%

0093A 504 Sol 1%

61234A 104 105 -1%

SHOP AVERAGE 706 7,180 2%

LSC-2049! ,Ii



MATPCA ELECTRICAL ACCESSORIES
FLOW HOURS STATISTICAL ANALYSIS

TABLE S /0-.2

PART CONTROL SIMULATED G-0SI-C % VARIANCE
NUMBER (PCN) (SIM/ACTUALS)

30096A 76.81 406 41%

30241A 269.05 264 2%

31151A 51.72 24 410%

34044A 172.72 216 -20%

34121A 1204.78 240 60%

34252A 01.75 168 .45%

34253A 163.91 18 -2%
34551A 318.92 312 2%

35023A 298.99 360 17%

35111A 75.22 192 -61%

35113A 131.44 132 -32%

35510A 163.06 312 -48%

37719A 125.24 192 -35%

38643A 167.46 192 -2%

3864SA 1191.06 192 84%

38669A 154.79 312 -50%

36694A 10436 216 -50%

38719A 261. 336 -16%

49315A l115.23 240 78%

4711A 45m34 216 52%

50217A 31834 192 40%

50078A 115.02 192 -40%

97133A NMJ4 3 -70%

MSWlA 336A3 360 8%

lm 193.42 m -42%

11231A 126.77 192 -34%

SHOP AVERAGE 302.16 2 17%

LISC.2049

Lmm~. .- m
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ANALYSIS OF EXPERIMENTAL FLOW TIME AVERAGES USING
TAGUCHI METHOD (.

TABLE40

EXPERIMENTAL FLOW TIME AVERAGES -

EXP. 1 251.22
EXP. 2 239.08
EXP. 3 238.65
EXP. 4 275.43
EXP. 5 237.96
EXP. 6 232.85
EXP. 7 276.63 L9, (3 4)

EXP. 8 247.76
EXP. 9 251.12

0 1 2 3 4

2 1 ; 2 2

3 1 3 3 3

12 1 2 3
2 2 2 3 1
3 2 3 1 2

13 1 3 2
2 3 2 1 3
3 3 3 2 1

FACTOR LEVEL

1 242.N6
1 2 2M.75

8 2".90

1 267.76
2 it 241.U0

3 24."7
LSC-20493

3 2 25.21

4 1 246.774 2 20m
a mm~



APPENDIX A

TAGUCHI ANALYSIS BY PCN

FOR EXPERIMEN4TAL RUNS
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Page 2 of 2

REQUESTED COST DATA FOR RRB-QF

Cost Savings:

Present Condition Cost For the Last 12 Months:

Rework costs associated with repairing supplier parts received from
stores and delivered to the production RCC when the noted reason for
repair is already documented on a Q0R - $_

Scrap costs for parts associated for the above W S,

Return to supplier (stores) costs for parts associated with the above

Labor costs associated with the above parts - S_

Proposed Implementation Cost:

Costs either to return or to screen all parts in stores identified as
discrepant on a QOR - $_ .

Annual Cost Savings (First Year):

[Present Condition Cost] - [Proposed Implementation Cost] - _

(
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Page 2 of 2

REQU(STED COST DATA FOR RRB-QF4

Cost Savings:

Present Condition Cost For the Last 12 Months:

Rework and scrap costs associated with mechanics repairing parts to
unauthorized/uncontrolled copies of technical orders $_ .

Cost to print, distribute and incorporate all changes to the
technical orders = $

Proposed Implementation Cost:

Cost involved to install CRTs on the production floor so that all
mechanics will have convenient access to a CRT = $

The special data processing cost required to initiate/implement this
system - $ - ,.

Annual Cost Savings (First Year):

[Present Condition Cost] - [Proposed Implementation Cost] - $

0051 P/79
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Page 2 of 2

REQUESTED COST DATA FOR RnSD-QF2

Cost Savings:

Cost Improvement Data:

Present Condition Cost For the Last 12 Months:

Cost to replace all new purchased parts that were scrapped at the
expense of the ALC due to the lack of necessary supplier I.D. at
Installation - $

Cost to repair all new purchased parts at the expense of the ALC
due to the lack of necessary supplier 1.0. at installation -

Proposed Implementation Cost:

Cost incurred by ALC purchasing office to insert the noted P.O.
requirement (ref. 'Proposed Method,' page 1) r- $

Estimated additional annual cost by all ALC new parts suppliers to
implement the noted 1.0. requirement as specified (ref. 'Proposed
Method," page 1) - $__ .

Annual Cost Savings (First Year):

[Present Condition Cost] - (Proposed Implementation Cost] -

0051P/77
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Page 2 of 2

REQUESTED COST DATA FOR RR-QF1

Cost Savings:

Present Condition Cost For the Last 12 Months:

(A) Cost of scrapping all new purchased parts at the expense of the
ALC due to expired warranties - $

(B) Cost of repairing all new purchased parts at the expense of the
ALC due to expired warranties - $

Proposed Implementation Cost:

Labor costs involved to date stamp the new purchased parts and rotate
the oldest stock forward during the storage of new parts = $

Annual Cost Savings (First Year):

(Present Condition Cost] - (Proposed Implementation Cost] = $

(

0051 P/76
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Page 2 of 2

REQUESTED COST DATA FOR RRS-FS2

present Condition Cost for Last 12 IM~nthst

Annual cost associated with maintaining a scrap logbook within each

RCC. Each part scrapped must be identified, dated, and the reason for

scrap indicated.

Cost of Logbook(s) U _____

Labor Cost for Entries $ ______

0051 P/75
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I CAEAO1 *WORK CONTROL DOCUMENT * 72-10 1.DATE 86121 PAGE 1 OF 5 PAGESI

12.ORIG/PROD MR l3.QUANTITY 14-PROD SECTION/RCC 15.DATE SCHED 16.DATE CORP I
I 50217A I I NTPCAP 1 86198 1 I

'.PART NUMBER 19.ITEN SERIAL MR 18/12.TECH DATA/OPTIONAL
44387 1 1 PO-NAT86-3

I-------------------------------------------- I 8EI-8-9-3 84153H 1
t10.RlODEL/DESISN'SEEIESill.STOC( MR I CHO 91
1 TF33-PU102 I 2925011615596RVI I
I-------------------------------------------- I
I13.MIS1C14.NOUN/END ITEM NOUNII

I 1I IGNITION EXCITER

iSTATIONIOP NO. 117.WORK TO BE ACCOMPLISHED l.EH19P100"

IW-43 1 010 1 RECEIVE, IDENTIFY & ATTACH PAPERWORK I I I
I ~~ ~ I nI i

1 015 1 ALL REFERENCES ARE TO THE BASIC T.O. I i I
1 9 APPLICABLE PROCESS ORDERS. TECH I M I I I

I I ~I DATA CONTAINS DETAILED NOTES,II I
I I ~I CAUTIONS, WARNINGS, DIMENSIONS 6
III TOLERANCES REQUIRING COMPLIANCE. I I I

A 1 020 1 DISASSEMBLE. I I

1 1 030 1 CLEAN AS REQUIRED. I I I I

1 040 1 INSPECT AS REQUIRED. I I I I

1 050 I CAPACITOR TEST: TRIGGER CAPACITOR, I I I I
III APPLY 5000YDC BETWEEN1 CAPACITOR TER- I R I I I

I I IRNAL & GROUND FOR NOT MORE THAN 30 1 I 1 I
1 1 SECONDS. LEAKAGE. I I I

I I I ACTUAL-----------ICROAMP.II I I
II I *CAPACITOR BRIDGE TESTER I I I I

I I1 060 1 CHECK CAPACITANCE.II I I
I II . In I
III ACTUAL----------------UF I I I I

I I1 080 t'WEICK CAPACITANCE. I I I
I I '.I I I I

I 'ACTUAL------------------UF I I 1 1
f - - --- --- I- -- -- - ------- --- --- -- ---------- -- _ -- I ---- I-_---,
1 090 1 TEST 3 STORAGE CAPACITORS AS A CON- I I I I

III NECTED GROUP. APPLY 4000VDC SETWN I A I I I
II FREE END ON INTER-CONNECT LEAD & I I I I

I I I GROUND ON CASE. LEAKAGEII I

IIIACTUAL N_---_ICROARP I I

1 100 I CHECK CAPACITANCE AT SAME TERMINAL I I I I
III I IN II

III I 1 1.



I CAEAO1 O ONTROL OOCUMENT 72-10 IOATE 86121 PAGE 2 OF 3 PAGESI

ISTATIONIOP NO. 117.WORK TO BE ACCOMPLISHED 18.MECHI19"P"120"Q"

1 110 1FLTER TESTI; APPLY 300 VOC BETWN "B" II

I PIN S GROUND FOR NO MORE THAN 30 SEC I R I I I
I THERE RUST BE NO SIGN OF BREAKDOWN. I I I

......-------------------------------------------.----- 1-i-..... --..... --- ------

1 120 1 CHECK LEAKAGE BETWEEN EITHER I I I
I TERMINAL AND CASE: I I

I . II

I ACTUAL REGOHMS I I I I
I *VACUUMTUBE VOLTMETER I I I

........................................ ...............----- I .... -.-. - . I-- - -

1 1301 CAPACITANCE. I
I *I I I
IIIACTUAL UF" IIII

I CAPACITOR BRIDGE TESTER I

1 140 1 RESISTOR TEST (29); MEASURE RESIST- II
I ANCE BETUN UPPER TERMINAL OF RESIST- I M
I OR LEAD 6 CASE.

I ACTUAL OHMS I I I I
I *VACUUMTUBE VOLTMETER I I I I

1 I 160 1 TEST RESISTOR ASSY (45) MEASURE RE- I I I
I SISTANCE BETWEEN RESISTOR LEADS. I M I I I

ACTUAL EGHS I I I

1 1 170 I TEST EACH RESISTOR INDIVIDUALLY; I I I I
I I I MEASURE RESISTANCE BTUN RESISTOR I I I I
I I I TERMINALS.

I ACTUAL_ MEGOHMS I I I I

1 180 1 RECTIFIER TEST: USE HIGH VOLTAGE I
I REGULATOR TO ADJUST VOLTAGE TO 5000V I M I I I

.... I READ INVERSE VOLTAGE CURRENT. I..

I I ACTUAL .- MEGOHMS I I I
I #-hVTEBT FIXTURE

I 190 f SAISE VOLTAGE UNTIL MILLIAR.IETER
I I SHOWS READING OF IOOA. FORWARD I I I
I I VOLTAGE DROP ACROSS RECTIFIER.

I I ACTUAL VOLTS I I I
I I *OC VOLTAGE REGULATOR

1 240 1 READ VOLTAGE OVER A PERIOD OF 30 I I 1
I SECONDS. IN I I I
I ACTUAL_-----------VOLTS I I I

-IIIII I
IIIII I
I--------------------------------------- ----- - - -



I CAEAOI * WORK CONTROL DOCUMENT a 72-10 1.DATE 86121 PAGE 3 OF 5 PAGESI

ISTATIONIOP NO. 117.WORK TO BE ACCOMPLISHED l18.AECHI19"P'120"O"I
I ------- I---------------------------------------I
1 I 250 1 HISH TENSION TRANSFORNER TEST: CHECK I

I RESISTANCE BETUN THE 2 TERMINALS TO I R
I MICN PRIMARY LEADS ARE ATTACHED.

I IACTUAL---------OHA

I *OHMMETER
I------.----------------------------.......-------I ----..--- ...---......-

I 260 1 ADJUST FOR GAP & INTERNAL PRESSURE.
I I M

I ACTUAL INCH ACTUAL-PBIG

I *IGNITION OUTPUT TESTER
I---------------------------- -------------..............---------- ------.......----

I 270 1 REPAIR OR REPLACE AS NECESSARY.
I I A

I 280 1 TO CLINCH KNURLED FLANGE TO CASE,
I TORQUE A NUT AGAINST OUTER WALL OF IA

I CASE. I
I ACTUAL------------IN/LB I

i I *TORQUE WRENCH.

1 300 ALL SCREWS & LOCKNUTS SHOULD BE
I TORQUED. I

WRN ACTUAL---------N/LB II
I *lTORQUE WRENCH

1 310 1 TEST lAW T.O. 8E1-8-9-3, PARA 2-36 I
I sue PARA "A" RII I

I *TEST FIXTURE I

1 340 I RAISE TRANSIFIER VOLTAGE REGULATOR II
I UNTIL WAVE FORM DISPLAYED ON VOLTA- IA I

I SCOPE SHOWS FIRST PEAK. II
IIIII I

I ACTUAL------------VOLTS II

I 350 1 THE FIRST HALF CYCLE SHOULD BE NESA- I
SI TIVE A RUST SHOW AT LEAST 2 POSITIVE I R
I tPAKS & 2 NEGATIVE PEAKS WITHIN THE I

I #'AmniOs Op 1 AILLISECOND.

I I- TEST FIXTURE

i 360 1 REASSEMBLE.
I I A

I 370 1 TEST STORAGE CAPACITOR; RAISE INPUT I
I VOLTAGE TO 14V FOR NO MORE THAN 10 I O I I I
I SECONDS. VALUE

I ACTUAL---------VOLTII I

I VOLTASCOPE

1 390 TESTS
I INPUT VOLTAGE 14 I R I I

----------------- - -(CONTINUED)----- ......................................----



I CAEAOI W WORK CONTROL DOCUMENT * 72-10 I.OATE 86121 PAGE 4 OF S PAGESI
!I1S.DISP-16.PDN/----------------------------------------------------------------

ISTATIONIOP NO. 117.UORK TO BE ACCOMPLISHED I18.flECHII?"P"120"0"a

I I INPUT CURRENT
I SPAIK RATE

1j1 I ACTUAL--------ANP ACTUAL. *** SR II

I INPUT VOLTAGE 24 I I I I
I INPUT CURRENT
I SPARK RATE

I ACTUAL AN P ACTUAL SRI

I INPUT VOLTAGE 29 1
I INPUT CURRENT

," I SPARK RATE

I ACTUAL ---------AMP ACTUAL SR 1

1 I 390 I TIGHTEN HEX NUTS AT INPUT END, LARGE I I I
I I NUT SHOULD BE TORQUED & THE 2 SMALL- I R
I I ER NUTS.

I I ACTUAL FT/LBS ACTUAL-------IN/LB I I I I
I *TORQUE WRENCH I I I

-.... I--------..------------------------------.........-----I----.......-

1 400 1 SOLDER UNIT.
I I II
I----I-------------------------I----I--t.----.

1 410 I TEST EXCITER FOR LEAKS USING A PROBE I I I I
I I WITH 14 PSIG. LEAKAGE. I

I ACTUAL CCI I I I
I *VEECO LEAK DETECTOR I I I I

1 420 I SUBMERGE EXCITER IN WATER HEATED TO I I I I
I MININUM OF 49 DEG C (120 DES F) FOR I A I
I I MINUTE. I

I 430 t ;AS CIARSINS; BAKE EXCITER 15 RIM. I I I I
I I275 DEB F. THEN TURN ON VACUUM R I I I
I SWITCH & EXHAUST EXCITER WHILE I I I I

tI ItWTINUINS TO BAKE FOR ADDITIONAL I I I I
I I II RINUTES.

I W-41 I 440 I PAINT. I I
I1 I IN I

1 I 450 I BAKE IN OVEN FOR I HR AT A TEMP OF I I I
* .3 I I 250 DES F. OR AIR DRY. I N I

I t * IIII
----- I-----------------------I--.......... ------

(I I 460 I TEST$ SET AICROMETER UNTIL SCALE I
I I READING INDICATES SPARK GAP OF 0.100 I R

SI I INCH. ADJUST NITROGEN INLET UNTIL I
ili I I GAGE HOLDS STEADY. I

----------------------(CONTINUED) ----------..................



I CAEA01 * WORK CONTROL DOCUMENT * 72-10 1.DATE 86121 PAGE 5 OF 3 PAGESI
4151.D;SP-16. PDN----------------------------...........................-

ISTATIONIOP NO. I17.WORK TO BE ACCORPLISHED 118.MECHI19"P"I20"Q"I1

I - I I I I I

I ACTUAL ------------- PSIG I I I I
II *IGNITION OUTPUT TESTER I I I

I 1 470 1 TEST:
I IINPUT VOLTAGE 14 I 1 1 1

I I INPUT CURRENT I I I
I I SPARK RATE

I II

I ACTUAL AMP
I ACTUAL PER 10 SEC
I INPUT VOLTAGE 24
I INPUT CURRENT

I I SPARK RATE
II I

I ACTUAL AAP I
I I ACTUAL----------PER 10 SEC I I I I

I INPUT VOLTAGE 29 1 1 I 1
I INPUT CURRENT I I I I
I SPARK RATE I I II

I ACTUAL AMP I------
I ACTUAL PER 10 SECRII

490 I APPLY 24V INPUT CURRENT. OBTAIN ONE I I I
1 (1) OF THE FOLLOWING9 I " I I I
I METER READING II! I

1 72.5
I 78.0 1

I1 83.0 I1
1 87.5

I 1 91.5 1
I II

I I I ACTUAL-------------------

i 1 500 1 AFTO FORM 349 COMPLETED F FORWARDED I I I I
I I TO DATA AUTOMATION. I R I I

I-----I---I----------------------I------.-I----
I 545 C-1 CERTIFY THAT THIS END ITEM HAS I I I I

IU VEN OVEnMAULED XAM T.O.. TCTO, I I I I
I I'CURRENT REVISIONS, SUPPLERENTS 6 1 1 1 1

I .1 APPLICABLE PROCESS ORDERS.

I 546 1 CORPLY WITH RAOI 66-36, PARA 13 I 1 1
II I II

I TYPE MORK PERFORMED_------------------I

1 1 530 1 OPERATIONS CORPLETED A PAPERWORK I
I PROCESSED. I

("
I II; II
I

I II I 4

---------------------------------------------------
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I CAEC05 WORK CONTROL DOCUMENT . JC 1.DAIE 8?045 PAGE 1 OF / PAGESI

12.ORIO/PROD MR 13.QUANrITY 14.PROD SECTION/RCC 15.DAVE SCHED I6.DATE COMP
'81 61.JvI 1I M'rPCAP I 8 9121 1 1.. .. ... .. . ' ....... - - - - - - -. . -' .... . ......- - --- . -. .-. ...........

PART NUMBER 19.1TEM SERIAL NR 18/12.TECH DATA/OFTIONAL
1 41540 (M) 1 1 0 MA '87 -3

......................... I PU MATS87-16
110.M oOrL/DESxGN/SERIESII1.SOCK NR I E-8-9--3 8613.H I
I T33-5/9 I 2925004637319f(VI CHG 10

. -....... ........................ ................---- .....--- ... .-----.. E I - -9 -3-1 78152 l I
113.MIlSL;i14.NOUN/END lil.M NOUN 1 (1410 3 1

I IGNITION EXCIrFcr PACI 1
. ... . ... ... .. . ... .J- - N N I N C ' / M A T E A C / 6 5 9 2 0 .. . . .

S "' ION IC+' NO. I 17..ORK( 10 BL ACC LPLI EL I18.MLL'HI 15"P" '.0"" I
I. .-.-.. .. ._ .- ,,4A)..-- . ....- 11.... . -..... I...--I

I ~ 6 (12" 4A22-t-1 -23tV 4.2/21 1I

I t4OFfE .FI5/7

I MUU1FY AbOVE P/N EXClIER ASSLMBLILS I
I lAW r.O. 3EI--3-9--3--l (OVE',HAUL I I I
I CONriGlURATION CHANGE DAIA)

I W-43 1 010 1 RECEIVE, IVENTIFY W ATTACH PAPERWORK I
I M f I I I

.. ... . .. , ..... . .. . . . .... .. . . .. ... . ... . .. .................-.. . . . --........ ..-. - - --., ..... . .. .. . . . . | . . .

1 015 1 ALL REFERENCES ARE TO TIHE BASfC f.O I I I I
S. APPLICALbLE PROCISS URD)LRS. TECH I M I I t -

I DArA CONTAINS DETAILED NUrES, I I I
I CAUTIONS, WARNINGS, DIMLNSINS & I
I TOLERANCES REQUIRING COMPLIANCE. I

1 020 1 DISASSEMBLE. 7 c,-- 1le .. P...
I M I I I

1 030 1_ _ _ _ __r_ _ 1 1 1
I I I M I I I

1 040 I INSPECT A3 REQUIRED. I
-- M I I I

I~~ I:A~E )P~1IMfr I I I I
I m I I II

50 1 CAPACIrOR TESf" TRIGGER CAPACITOR, I I I
I #PLY 500OVDC BEIWEEN CAPACIOR TlR-- I M I I I

I MINAL & OROUND FOR NOT MORE THAN 30 1 1 1 1
I SECONDS. LEAKAGE. I I I I

I I I. I.

I ACTUAL RICkOARP. I I
I *CAPACITOR BRIDGE TESTER I I

_060 CHECK CAPACITANCE.
I. M I I I
I ACTUAL UFI I I I

070 I TEST BREAKER CAPACITOR BY APPLYING I
I 60OVDC BEIWN TERMINAL & GhNOUNU FOR I I I

I I Nor MORE THAN 30 SECONDS.
CI I .TINUE------------------------------- (CONTINUED)--------------------------------........ x
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I CAEC05 . WORK CONTROL DOCUMENf * JC 1.DARE 8?045 PACE 2 OF 7 PAGES1
115. DIS -16. PDN/ --------------------------------------- 

- - - - ...................I

ISI*ATIONIOP NO. 117.WORK To BE ACCOMPLISHED 18.MECHI19"P" 2O°O"1

, .5-- I II 
I I

II ACTUAL MICROAMP I I I I

1 080 1 CHECK CAPACITANCE.
•kI 

I I, I AC TrUAL Uf' I "-

1 050 1 TEST 3 SIORAGO. CAPACI"ORS AS A CUN-- I I I
I NECTED GROUP. APPLY 4000VDC BETWN I M I I I
I FREE END ON INTLR--CONNECT LEAL & I I I I

I GROUND ON CASE. LEAKAGE
I ACTUAL M AMP II

I I ATUAL U

..........I .........--I -* --I-----------.... ..- ..-.--- -- - - - ..- ..- I -... .. . .... . . .1 100 1 CHIECK( CAPACITANCE AT E TERM'INAL I I I I

II MI I I

I IUA I Li I I I I

I 1 110 I F1LTE' EST. APPLY 300 VDC I EWN "B" I I I I
I I PIN GROUND FOR NO MORE THAN 30 SEC I M I I I
I I 1RE MUST BE NO SIGN Of: BREAKDOWN. I I I

1 I 120 CHECK LEAfKAGE BETWEEN ElHER I I I I
I TERMINAL AND CASE: I M I I I

/ . I I I II

I I * ACM U AE L TMEGOHM I I I

I I V ACU TU AL IOLGflEMh 
I I I I

II130 1 CAPACIIANCE. I I I I
I I I M I I

I ACTUAL UF- I I I
,CA IA CAPACITOR BRIDGE TESTER I-- I

I 140 1 RESISFOR TEST (29): MEASURE RESIST- I I I I
I I I ANCE BETWN UPPER IERMINAL 0- RLSiST- I M I I I
I I I OR LEAD & CASE. I I I

I I I
I I I

MI I AC . OHS I I I I
I I I *VACUUMTUBE VO TER I I t I
I---I---------------------------------.--.--.---.
1 1 150 1 TEST EACH RESISTOR IND DUALLY. I I I I

II I . I m I I I1.
I I ACTUAL OHMS I I I

II
ACTUAL OHMS

I------I --------I ----------------------------------------- I ---- ~-I-~--I--.-*
160 1 TESf RESISTOR ASSY (45) MEASURE RE I I

IISTANCE BEiWEEN RESISTOR LEADS. I fl I I
I f I.

{' '  1O 
H 

I1

ACTUAL M I
( ,------------------------ ------------

I 170 TEST EACH RESISIOR INDIVIDUALLY; I I I I
I MEASURE RESISTANCE BETWN RESISTO I M I I I

I TERMINALS. I I
----------------------- (CONTINUED)------------------------.. .



I CAECOS WORK CONrROL O ENf . JC 1,DATE 89045 PAGE 3 OF 7 PAGES I
I15.D1S"-16.PDN/ ------------------------------------- ---- I
ISTAfIONIOP NO. 17.W K TO BE ACCOMPLISHED lI8.MECHII?"P"120°JQ"I

1I .. .. .. .. .. . I

I ACTUAL MEUOHMS I I I I

I I 180 RECTIFIER lEST: USE HIGH VOL(AGE I
I RLGULATON 10 AUJUST VOLTAGE 10 5000V I fl I
I I READ INVERSE VOLTAGE CURRENT.

ACTUAL MEGOHMS I I I I
I I ×TEStXIXTURE I I

I 170 1 RAISE VOLTAGE UNfII. MILLIAMMETER I I I I
I I I ISHOWS READhkO Ot- IOOMA. FORWARU I m I I

I I VOLTAGE DROPACROSS RECTIFIER. I I I

I I ACTUAL VOLTS I I I I
I C VOLTAGE REGULATe .

1 1 195 I VIBRATOR OVERHAUL: COIL -ESf: I
I EASURE RLSlSTANCL BETWE SICONDARY I M I I

OUTFU TERMINAL & GROUND. \

I IACT: OHMS I
'I I VACUUm rUSE VOLTMErER I

200 I VIBRATOR TEST: I I I

I I I

INTERMEDIATE VOLTAGE I I I

I SPARK RATE. I

I ACTUAL S I I

INTERMEDIATE VOL TAGE 25 I I
1 1 1 SPARK RATE I I I

I I ACTUAL -PM III.
I -I/ 00 I

I I ~I INTERMEDIATE VOL CAGE 6kII I
I~ I SPARK RATE .

IPM I
II 1I-INTERMEDIATE VOL(lr - ,- !20 1 1

I I I I

I I *VOLTASCOPE I
--------- -- - - --- I
I /1 210 1 PRIMARY WAVE FORM FOR AN INPUT RANGE I I

II i iusr NOT EXCEED AMP & VARIATIONS I M I
I BETWN PEAKS.

I I I ACT VOLrsI I I

I ACTUAL AMP ACTUAL AMP I I

I I I iVOLTAOE REGULATOR

I 220 1 PRIMARY WAVE FORM FOR AN INPUT RANGE I I I
iI MUST NOT EXCEED AMP & VARIATIONS I I
I BETWN PEAKS. I
---------------------- CNIUD ---- - - - - - - -........... ----------------------------------------
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115..DISP-16.PDN/-------------------------------------------..............

ISfATIONIOP NO. 117.WORK TO BE ACCOMPLISHED l8.MECHI1"P"'20"U"
| ......... --... ... I--. ------------------------.........-....-........ .......... ........ .....

IL) I ACT VOLTS I I I I

I t ACTUAL AMP ACTUAL AMP I I I

1 1 230 1 DISCHARGER TUBE TEST: RAISE VULTAGE I
I I SOURCE SLOWLY 10 flAX Of- 500OV. If- I P1

f=I TUBE BREAKS DOWN AT LEVEL BELOW 4100 1 1 1 I
7 VOLTS, RLPLACE. IF IT BkEAKS VUWN

I I BETWN 4100 & 5000V, OR IF IT DOES I I
I I NOI BREAK DOWN AT ALL.Y Il IS A GOOD I I
I I TUBE. I I I
I I I REPLACED I I

I INOT REPLACED
I .TESr FIXTURE I

1 1 240 1 READ VOLfAGE OVER A PERIOD OF 50 1 1
I I SLCUNDS. I I I I

I ACTUAL VOLTS 1 1 1

250 1 HIGH TENSION TRANSFORPMER TEST: CHECK I I I I
! RESISIANCE L:ElWN THE 2 TERMINALS 10, M I I
I WHICH PR.(ARY LEADS ARE AfrACHED. I I

I ACTUAL Olm I I I
I iUHMMETER

1 0 1 ADJUS) FOR GAP & INTERNAL PRESSUR E I I I
III If M I I

I ACTUAL INCH AC(TUAL pS10 1 I I

I *IONIIION OUTFIUT TLSIER I

I I 270 I REPAIR OR REPLACE AS NECLSSARY.
m III ,i I I

1 280 1 TO CLINCH KNIJRLEO FLANGE fO CASE, I I I
I ICRQUE A NUT AGA1I ST OUTER WALL 1f I m I I
I CASE. I I I
I ACTUAL IN/Le. I I I
TORQUE WRENCH. I

1 1 300 IIALL SCREWS & LOCKNUIS SHOULD BE I
I TORQUED. Im I I I
I ' ACIUAL ]N/LV I,. I
I *TORQUE WRENCH I.I-.

1 310 1 TEST IAW T.O. 8E1--3--?--3, PARA 2-'36
1 SUB PARA "A'" I M I

I *TEST FIXTURE

1 340 1 RAISE TRANSII-lER VOLIAGE REOULATOR I I
I UNTIL WAVE FORM DISPLAYED ON VOLTA--I M I I I

I I I SCOPE SHOWS FIRST PEAK.

I ACTUAL VOLTS I



I CAEC05 WORK CONTROL DOCUMENf * JC I.DATE 89045 PAGE 5 OF 7 PAGESI
I 15 . D IS P -16 .PFD N / . . . . . .. ... . . . . ...... ...... .. . ... ....... ... ...... ... .. . .... ... ... ... .. . ...

ISfAI'IONIOP NO. 117.WORK TO BE ACCOMIPLISHED 11.MECHI 1?"P" 120-4" 1

1 350 I THE FIRST HALF CYCLE SHOULD BE NEGA- I
I I TIVE & MUSI SHOW Ar LEASI 2 POSITIVE I M I
I I PEAKS & 2 NECAFIVE rPAKS WITHIN THE I I

I I I PERIOD OF I MILLISECOND. I

I I *TESI FIXTURE

1 1 360 1 REASSEMBLE .

1 .370 I TEST STORAGE CAPACITOR; RAISE INPLUF I I
I I I VULTAUE T 14V FUR NU MOUR lItAN 10 I m I

SECONDS. VALUE

I I I ACTUAL VOL fII
I I *UOLlASCUF'I I

...... .. . - - - - - - - - - - --.. . .. ... .. .. . ..... . . ... ... ... .. ....... ...- . . . . . . . . . -.-.. ...... . -. . .. .

1 1 380 I TEST "
I INPUT VOL t00C 14 1 M I

I I I INPUT CURRTLNI
I I I SPARK RATE

I I I ACTUAL AMP ACFUAL SR I I

I INPUt VOLTAGE 24 1 1
1 INPUT CURRENT I I
I SPARK RATE I

I1 I ACUL M CULsI I I

II I I P T C R E TI I I I

I ACTUAL AMP ACTUAL SR I I I I

1I9 1 IGTNHXNTAlIPTLD RLI I I I-

SIINPU D BOL rAGE 29 I I I I
INPUT CURRENT

I .1 SPARK RATEII I I

IACIUAL AMP ACTUAL SR I I.

1 1 390 1 TIHTEN HEX NUTS A INPUT END, LARGE I I IIT SHOULD BE TOROUED & tH-E 2 SMALL-- I l

I NUTS . I L... 

ATAccI I I I
I IVC LEK EECO I I I I

I--- -ACTUAL AMP ACTUAL IN/LI

400 I SOLDER UNIT.
I IR

410 1 TEST EXCITER FOR LEAKS USNO A PROBE I I I I
__'II WI'IH 14 P910. LEAKAGE. I M I I I

III I IUA I I
I VEECO LEAK DETECTOR I I I I

I . . . .I ACTUAL..I ...... .....

I I 420 I SUBMERGE EXCITER IN WATER HEATED TO I I I I

I I I MINIMUM OF 49 DEG C (120 DEG F) FOR I M I
---------------- (CONTINUED) .... . . . . . . . . . . ..........
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I CAECO5 W UORK CONTROL DOCUMENf r JC 1.DATE 89045 PAGE 6 OF 7 PAGES1115.D ISP-16.PD N /-------- . ... .. .. .. .. ... ............... ........... ........................

ISTATIONIOP NO. 117.AORK TO BE ACCOMPLISHED 118.MECHI19"P'1120.I..

I . hINUTE. I. ...

I 430 IO AS CHAROIN3 BAKE EXCITER 15 MIN. I
I AT 275 DEG F. THEN TURN ON VACUUM I t
I PUMP SWITCH & EXHAUST EXCITER WHILE I
I CONTINUING TO SAKE FOR ADDITIONAL I I I
1 15 MINUTES.

I----...--.l ---.-..---.-- --- -------- . .....- - ----.-.--.....- - . ............. -..... . .....

I W--41 1 440 1 PAINT.
I M I

....... ..... .. .... -..... .... . . .. . . . . .. .. ..... . . . ..... . . . ....... - ... .. .. . . .. .. ... . .. .. . .. . .. ........-I - I .... ... .
I 450 1 SAKE IN OVEN FOR 1 HR AT A lEMP OF I

1250 OEG F. OR AIR DRY. M I

6 0 1 TEST: SET MICEOMEIER UNTIL SCALE I
I READING INDICATES 3PARK GAP OF 0.100 1 M
I INCH. ADJUST NITROGEN INLET UNTIL I
I GAGE HOLDS STEADY.

1 ACTUAL PSIO
I *IGNITION OUTPUT TESTER

1 470 1 TEST:
I INPUT VOLTAGE 14 If I
I INPUl CURRENT
I SPARK RATE

I ACTUAL AMP
I ACTUAL PER 10 SEC
I INPUT VOLTAGE 24 1 I
1 INPUT CURRENT
I SPARK RATE

I ACTUAL AMP
I ACTUAL PER 10 SEC

I INPUT VOLTAGE 29 1 1
I INPUT CURRENT
I SPARK RATE

t ACTUAL AMP
I ACTUAL PER 10 SEC

1 490 I APPLY 24V INPUT CURRENT. UBTAIN ONE I
1 (1) OF THE FOLLOWINO: I I I
I METER READINO

1 72.5
!1 78.0

I I~ 83.0IIII
1 87.5

I II 91.5

I ACTUAL

-------------------------------------------------------------------------



-------------------------------------------

I CAECO5 * WORK CONTROL DOCUMENT * JC I.DATE 89045 PAGE 7 OF 7 PAGES1
11 5 .D I S P -1 6 .P D N / -... ... .. ... .. ... .. .. ... ... ..... .. ... .. ... .. ... .. ... .. ... .. .. ...-- -- --- -- - - - ---- - - -- -I

ISTATIONIOP NO. I17.WORK TO BE ACCOMPLISHED 118.MECHI19"P"2""(J

i 500 1 AFTO FORM 349 COMPLETED & FORWARDED I
I TO DATA AUTOMATION. M

1 545 1 I CERTIFY THAT THIS END ITEM HAS
I BEEN OVERHAULED IAW T.O., TCTO, I M
I CURRENT REVISIONS, SUPPLEMENTS g
I APPLICABLE PROCESS ORDERS.

1 1 546 1 COJLY WItH MAOI 66-36, PARA 13 I
I I I I M I I

I I TYPE WORK PERFORMED I I I

1 550 1 OPERATIONS COMPLErED & PAP'ERUORK I I I
I I PROCESSED. IM I I

I I I

I I I

I II



I CAE8O03 WORK( CUN(RUL 00CUI9ENr JC l..DArE 870-33 PAIJE 1IV C'.F PA6ES3I

12.0!UXWi/FtUQNNR 13.QUAt41I[Y 14.PRO 3EC)-ON/RCC Ii.DArE SCHEL) 16.I)AI-L COMIP I
IC/3.> I I Ml1PLAJ 1 85,131 I

V..AI 14UMBfER ITEMi SERlAl, 1HR I8/12.L.CH DAIA/0VllDNAL
I AVILIlIS4 II POD MA18/-J

110.fMtDLL/DESION/SERIES,11.SroCK NR I CHU3 1I
I J -t-11 I 48100O2041dtp.5VI

11.i.tIAAI4.NUN/L4r) I'IE*l NO~UNI
I I ELECIR1flAU -. WAY SE1.ElI:I VLVPA-CI I

I JLi~t4.±H~b,'P1Al1 AC;,'6tj20

lb'l ,lU~-fl~ ' 00 i t .*WUfcl. 14) M. ACLOMP~fL. 1C H D I118 ml uif t I I Y, f

I V1 .'t G O I k~l (-- I VL. L 1i41If Y AND) Ai I~.U I kGH
I I~~j F, t~~! A PL) N' W u

I .)1i ALL 0~~LINU ILi)I~ ~Af .l. 1 1

b ,~t P 1tARI.L f IJ'.LJ OsU~<LIb. * J Ll I m I II
II L:A :A LIu;MI Ali -J AILLU 141) Li, I I I I

II CAIJI' tS, A '4i , ULMSIL.IS & I I I I
III f'ULL-RA0'0 N uUjltINt COMPIANLLz. I I I I

1 1 ')20, 1 0IA33rI.L B L L
I I I I I I

1 060s~ I CLLAN AS fkF(rUiI- V. I I I

I I m I I

N'AL I 4~ I s'1N~~It\ ~ U; 14h 1-k I I
Ii I ILU) SPEC Mil. -I 6,J61A. I Mi I I

i- . I~ I m- I I

I ALI'

I HE I A IT

I LOAD

I O LOA



I CAFBO0 : WORK CiJIWROL DOCUMIENT JC I.DAfL W/Y0-33 P~A C 'IF 4 1"A E 51

131Af1OIIP NO. 117.WOR< 10 BL ACCOMtPLISHLU I 18.11ELH I 1Ii"I 'OU"I

I~~ ILOAD I I I
I IACT: L B!

1 0-/0 1 TEST LLLC:TRUMAUNfF.* COIL~ I
II I APPLY 1000 VULf.~3 1 0P Iil? ONL 1 11 1 1 1

I I I MlINUTE. I I II
II LLAI<AlJ I I I

II I NJ FI?.LAKI)UWN O32- Vf LL1.CTN1 C I ILNU Il I I I I

1 0.110 1 1,,E1:,A1R '; REIIA.At'lz A03 NLLL:2ic( I I I

1 .)/ 1 Iku(I 1 E.ODY 1,1N 1 04,s2Mti 1 (j.fL I. f; I

II 1 I 10 L5R Wt) -1.3 C [RO UP E I5 -~ aC 1 ~l~ /c I I

I 0' I XIILR LANi3- L I I

I / AL I,1 1 1 1

I.................I.........-.......--. - I 1.....

1~ 1150 1 Dt iANCIL LLIWL(L Af(NX 1jrI T UP~' if I I II
I I I kURI- AC. OFAND 8130Y 1 0,PV. tLUY 1 11 1 1 1

I I Ut ACEX LAI~Ud U I I
I I I I I I I
I I I PNA l C. IINC I I II

1 1 14 2 -U1 I ED bPH1NU (2 ) W1~~ 1 I 1
I 1 1 . I m I I

I I A TI till ; I I I I

1 150( 1l MEAUREb DIIANUL AFOMf~f LOLED I I
II IAW SHOULDER 1*41 80fI)Y OFU.. i. tJ ;IN I M II

IAC INC I Al

I OFCP'o rpo APTRA HU1~ I 1iI I I

II AC1: " INLH I II

I~~~~ 1HRA SHULE TO -BOTTO-----------O...............
I I140I SPINGE CESS (I) INID OF CAP.

I I~ I * III I I I

1 180 1 COMPRESE iLANCE I'll F' LOER 10U

I I 2SRING. I MIII
I I ~~t:ICINTH 1 D



1 CAEbItJ WORK CONfROL DOCUMiEN( I- JC 1.OArE 8390A3 PAG-L .3 OF 4 PAt-JE'Sl

kSfATLUNIUP Nt). 11?.WU(I* 10BE ACCOMPFLI13iILD I 18.MLECH I 1'9"11-11-20"W" 1

I I ~Act:I

I I 1S'O I ASSLMBLE LUWLI- St'klN6 (12), CliELY< I I I

1I 1 I fWtIUL CA (10 1 I
I i I A C I '* I MI I

0 1IIS,1 IL I 1- 00 R ML14; Lf3L I I I I

I 0 I o P,3I1~ u A 10' R ,;3k 00F I mI I I

I

1 220 1C 113NOI IAX_1 .L I AI D) PL I ~
II LU~ I t VO ' f I-I I1 '' III

II I. II~.1 C 4:I" Y IL L 1'1 1 . 1 p
I- -I I- .lu -k -I -. I. I

I I I LALAC(II (.I). fLO ~< (2)c I nI I I
II. I I I I
2I A ;i U LiI1 I I I I

I I I,5 I U FL SSRtJID LW~ IL LLKun ' A l I II-
II I IEL y FU R 1C 1P 1-Ul 111 1. Ir

I 1 10 11< (2 1
I I AIU I I

I I I A(.AL A A K I: Vi' 1 2 II
II I .I I I I
II I A~i. I:1

1 260 1 LK~i ~A APPLY 10+- UI C0 1 1 1 1

I wC~k NOD APL [01< tI~t 1 I I I
II Ir, PR. LEKG Al I*N I

1I 2;f 0 I APPLY 50 fPliGt 101 WEE' ANI AN I I I
III PORTS.3 AN- TAN AL LEAKAGE I m I I I

I ALLOWED. I I I

I~ T60 I R6UPRAPPLY 18 1-/--0L C L)II

I I VO ' e *L OL N I . V L E I I II

I I 2Y0 I SAL i FLOWt T10 APPPL ND ILANIII

I I IA1 LUIWD.II II
.......................--------- ------------.---...

.J. I 280 I OPER(CONTINED) ~lY~ ~U



I CAE808 X WORK CONI'ROL DOCUMlENT x' JC I.OAIEL 870,53 PAGE~L 4 01- 4 PA13L:31
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I CAECfl - WORK CONTROL DOCUMENT * 72-10 t.OATE 89045 PAGE 1 OF 6 PAGES!

12.ORIG/PROD NR 13.QUANTITY 14.PROG SECTIONiRCC 15.DATE SCHED I6.0ATE COMP
I 98093A I I MTF'CAP I 89094 1
-- -----------------------------------------------------------------------------
17 'RT NUMBER 19.ITEM SERIAL NR 18/12.TECH DATA/OPTIONAL4,3317 (M) I I PQ MAT87- _ IAJs ;"

------------------------------------------- IIS1-8-8-3 J p fa 0" 8707,4H I
si0.MOEL/DESIGN/SERIESI11.STOCK NR I -P!
I TF33- 7  I 2950,, t.:A1 )4).6 l 9EI-8-8-8-I 0007H I

Ii 3.MTSCI 14 .NOUN/END XTEM UDLiN !
I .11 'TrIo ;ITE" "ACI I '/

-;TOT' P F' N(.. ;"7.WtlOF' 0 rf SE. : ,O F.LISHEO iS.MECH 1 '9"F" 120'(+

W.--.3 1 Z,'L, F F. QE ,. TFVf" '-Th 'Y :I" CH FAPERWORI' I
I M I I

/ 5.- ALI RFFFRENCES "IRE TO THE BASIC -r. I I I
Nt7 , . F t P..- ROCESS ORDERS. TECH I M

i 2' F jn ,ONTAINS OT-:AILEl) NOTESI
ICt'IJTTONS, WANTNGS, DIMENSIONS AND I

Th+ ERANCES REOvjIRTNG COMFLANCE. I

. DT"2 - SrAS'FMPLE. I II

S--- ---------- ----- *- ------I I I

,-(v.T "025, -:EF'ATR CA)SE ,SY

SF:EQ. NOT REQ. PM I I
I- ---- SI--------------------------------------------------I--------

030- 1 CLEAN AS PEOUTRED. I I I
I (DO NOT WIFE OR BRUSH AWAY THE I M I I I

1 1 EXCESS SOLOEFR . 1)0 NOT DAMAGE SOLDER I I I
I COATING) I I I I

I------- I-----------------------------------------I---------- ------- I -- *--- I
I I 040 I INSPECT AS REOUIRED. I I I

1 I P I I I
I--------------------------------------------I ---------------
/ 060 1 CAPACITOR TEST TEST SMALLER MULTI- I/I I PLE CAPACITOR. GROUND "B" TERMINAL I M I I I

1 C.JOI TO CASE. AFPLY 5000'.)D(7 BTWEEN TER- I
I ~' I MINALS C. D & F AND CASE FOR NOT I I

I MORE THAN 30 SECONDS. I I I
I . ACTUAL C.

I II **ST CONSOLE 0.
"' IE.

I AOLY 5000OVDC BETWEEN TERMINLS "A"-
1 & "B" FOR NOT MORE THAN 30 SECONDS. I I I I

I I ACT: I I I
I I REMOVE GROUND FROMl "B" TERMINAL. I I I I

I SHRT "B" TERMINAL TO "A" TERMINAL & I I I
I I APPLY 5000VDC BETWEEN TERMINALS "A" I I I
1I1 & "8" & THE CASE FOR NOT MORE THAN I I I

1 30 SECONDS.
I I __ .. ACT: I :

I I CHECK CAPACITANCE .ETWEEN TERMINALS: I I I
(,I I A TO CI I I

I 1 9I TO C ).. . ... CT'

I C TO CASE ACT: ..........
I I ID TO CASE ACT:
*(CONTINUED----------------------------

-- - - - - -- - - - • aC•
- , , = =NIIl ilm m-6 I I b ~
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I CAEC11 * WORK CONTROL DOCUMENT * 72-10 1.DATE 89045 PAGE 2 OF 6 PAGESI
115.DISP-16.PDN/ - ------------------------------------------------------------
ISTATIONIOP NO. 117.WORK TO BE ACCOMPLISHED 118.MECH19"P"120"O'

I-----F-----F--------------------------------------I--------- ---------- I
I E TO CASE ACT: I

I I *CAPACITOR BRIDGE TESTER I I
... -- I ------------------------------ -----------

v 4-w 1 TEST LARGER MULTIPLE CAPACITOR BY I I
QVI APPLYING 5000VOC BETWEEN TERMINALS I M I I

I F I "All & "C" FOR NOT MORE THAN 30 SEC. I I I

I ACTUAL . .. . . ..
! *TEST CONSOLE
I WHILE SHORTING TERMINALS "A" & "C" I I I I

I I TOGETHER, APPLY 500OVDC BETWEEN TER- I I
MINALS "B" & "C" FOP NOT MORE THAN I I

1 30 SECONDS.
ACT: . . . .. . .
.1HORT TERMINALS "A", "B" & "C" TOGE- I

I ..,I THER & APPLY 5000VDC BETWEEN TERMIN- I
I ALS & CASE. I I I
I ACT: I I I

CHECK CAPACITANCE-FROM TERMINAL "A" I
1 1 I TO "C" & FROM TERMINALS "C" TO "B" I I I I

I ACT: . .. A TOC I I I
I ACT: C TO 9 1 1 1
I *CAFACITOR BRIDGE TESTER I I I
I ------------------------------------- ------- I------ ----- I

1 160 1 FILTER TEST: APFLY 400VDC BETWEEN I I I I
I I LONGER OUTPUT TERMINAL. & GROUND, I M I I

1 1 WHILE "C" PIN TS GROUNDED. THERE I
I MUST BE NO SIGN OF BREAKDOWN.

I *TEST CONSOLE
I APPLY 600VDC BETWEEN SHORTER OUTPUT I I I I
I TERMINAL & GROUND, WHILE !'B" PIN IS I

I F I GROUNDED. THERE MUST BEO SIGN OF F
I F F BREAKDOWN. F I I F
I F F CHECK LEAKAGE BETWEEN SHORTER OUTPUT F I I I
I I I TERMINAL & GROUND, WHILE "B" PIN IS F I I I
F I I GROUNDED: THEN CHECK LEAKAGE BETWEEN I F I I
I I F LONGER OUTPUT TERMINAL. & GROUND F I

I WHILE "C" PIN IS GROUNDED.

FIAIhU----------ACT: .... F.F.F..
SFf UTUBE VOLTMETER

I RE CAPACITANCE BETWEEN SHORTER F I
PUT TERMINAL & GROUND I F

I ACT:
I *CAPACITOR BRIDGE TESTER I

F F F BETWEEN LONGER FILTER OUTPUT TERMIN- F I
I AL & GROUND I F
I ACT: I I

I--------------------------------------------F-------F---F--F
1 1 210 1 RESISTOR TEST: RESISTORS (6)

-I F .~., M I II
I - 1- I 6) ACTUAL

( *VACUUM TUBE VOLTMETER I F
I --(220 RESISTOR (5)

I I ACTUAL F F
*-----------------(CONTINUED) --------------------- *
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I CAEC11 WORK CONTROL DOCUMENT * 72-10 I.DATE 89045 PAGE 3 OF 6 PAGESI
115.DISP-16.PDN/- ----------------------------------------------------------- I
ISTATIONIOP NO. 117.WORK TO BE ACCOMPLISHED l18.MECHI19"P"I20"Q'I
II ....------------------------------ ----------
I I I RESISTOR (10) I I
I I ACTUAL- - I-I I

-~------------------------------------------I--------I------I------I

1 1 270 1 AC RECT. TEST: 6 '
I ADJUST VOLTAGE TO 4000V & READ IN- I M I
I VERSE VOLTAGE CURRENT ON SAME METER I
I BY PUSHING BUTTON MARKED "50OUA".

IIACTUAL -... .........

I *VOLTAGE REGULATOR
I RAISE VOLTAGE UNTIL MILLIAMETER
I SHOWS A READING OF IOOMA. READ I
I VOLTAGF DROP ACROSS RECTIFIER
I ACT . ..

-------------I ---------------------- I-------------------1-----------I---
II TUBE F/N 85944 1
1 DISCHARGER TUBE TEST: ALLOW DIS- I M I
I CHARGER TUBE TO FIRE FOR 4 MINUTES, I I

o 1 THEN DURING SUCCEEDING I MINUTE I I I
I i PERIOD OBSERVE BREAKDOWN VOLTAGE. I

SAC TUA I I I

-- I *TEST CONSOLE I I
II --------------------------------------------------- ------- I----- I

1 3 TUBE F'/N _24222 I I
I I ADJUST HIGH VOLTAGE REGULATOR UNTIL I M I I

I I (o1I TUBE IS FIRING AT A RATE OF 1 SPARK I I I I
1 1 199 1 PER SECOND; THEN DURING THE SUCCEED- I I

!NO 30 SECOND PERIOD OBSERVE THE I I I
I BREAKDOWN VOLTAGE. I

IIIACTUAL ... .. .. .. .. ....

I------------I------------------------------------I---------I------------
I 3tl I TUBE P/N 24498: 1 1 1
I 1 VALUE OF BREAKDOWN VOLTAGE OF TUBE M f I I
I 0c1./ IUNDER TEST OVER A PERIOD OF 1 MINUTE I

" IACTUAL I I I
I- ACTUAL I I I I

I320 FI U-THRU TERMINAL TEST; APPLY 5000V I I I
I DC BETWEEN TERMINAL & CASE, LEAKAGE I M I I I

ACTUAL I I I I
I-----I----I----------------------------------------------- I--------I------I

1 330 1 HIGH TENSION TRANSFORMER TEST; SET I I I I
. UP IGNITION OUTPUT TESTER & ADJUST I M I I I
I FOR GAP OF 0.200 IN & INTERNAL PRES- I I I I
SURE OF 20 PSIG. .I I

I I

*--------------------------------------------------------------------------------------------------II
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115.DISP-16.PDN/ . .------------------------------------------------------------
ISTATIONIOP NO. 117.WORK TO BE ACCOMPLISHED 118.MECHI19"P"I20"Q"'

- ------- I-------------------------------------- --------I------I------I
1 350 1 SMALL TRANSF TEST: I I

I CHECK CONTINUITY BETWEEN "C" & "A" I M I ,
- LEAS AND BETWEEN "C" & "B" LEADS. I I
I---------I-----I-----------------------------------I---------I------------

" I 7. POWER TRANSF TEST:
I I APPLY 8OV, 400 CYCLE AC, BETWEEN I M f I

I I PRIMARY TERMINAL & GROUND. READ I
140 1 EXCITING CURRENT

ACTUAL. -.

SHORT SECONDARY TERMINALS TOGETHER & I I I
I APPL. Y 2000 VDC BETWEEN PRIMARY & I I
I SECONDARY TERMINALS FOR 30 SECONDS.
I THERE MUST BE NO EVIDENCE OF
i ELECTRI. AL BREAKDOWN. I

Ii !AW CHOPPER TEST (PER T.O. PG 4-17) I I

, e< I REPAiR OR REPLACE AS qECESSARY.

415 HIGH TENSION TRANSP"

I I RAISE FRESSURE 'rO 25PSIIS ,& SUBMERGE I m I I I
I UNIT IN WATER, LEAK CHECK 'ORII

- I BUBBLES. f z __- I I

I 450 1 REMOVE ADAPTER & P.AKE .'SS' IN OVEN I I I
1 2 HRS AT Ai TEMF OF 250 OE3 F TO RE- M I

I MOVE ALL TRACES OF MQTSTI.IRE. -
- .--------------------------------------

I 1 REASSEMBLE.

I i LAY A NEW GROUNOTNG .RAI. (141 IN
I GROOVE IN CAP 113), MAKING CERTAIN M I I

IT LIES DEEP IT' GROOVE TO PREVENT I I
I FRAYING OR PINCHING WHEN CAP IS

I I I SCREWED ON. TORQUE CAP'
I A rUAL
.I *TORQUE WRENCH

I------------ --- .-------------------------------------.-----
I I .ee. I  RIEIATE TEST: I I I I

I L 0 AGE CAPACITOR: TEST NIGH .'"OL.TAGE IM I
I'1 I L# ON "A" TERMINAL OF I.ARGER MULT- I I I

I IPLE CAPACITOR, RAISE INFUT VOLTAGE I I I
I TO 14V FOR NOT MORF THAN 10 SECONDS. I I

I ACTUAL...............
I *TEST CONSOLE

I I APPLY INPUT VOLT' GF SUCCESSIVELY AT I I I
1 14,24, & 29 V. AT A RATE OF NOT LESS I I I
I THAN 5.0 SPARKS OVER A 10-SEC PERIOD I I I
I £ READ INPUT CURRENT ON TEST CONSOLE
1 (14) ACT S/R ACT AMPS I
I (24) ACT ... .... S/R ACT -...... A PS I

I I (29) ACT ./R ACT -------- AMPS I I I I
I I READ STORAGE CAPACITOR VOLTAGEON I I I

--------------- (CONTINUED .-------------------------------------------
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115.DISP- 1. PDN ------------------------------------------------------------------- I
ISTATIONiOF' NO. 117.WORK TO 8E ,CCOMP'-SHED 18.MFCH I19"P'"120"0"

I----------------------------------------------

I VOLTASCOPE
I .I ACTI: VOLTS I
.I READ INPUT CURFIINT P SFAR ' RATE IN I I

I WINDOW OF OUTPUT TESTER CONNECTED TO I I I
f I LEFT OUTPUT. I

ACT: AMFS AC r .7/R I
------- ~---- ----- ----.----..--------------------

F" IRP,)PE UNIT FOF FTI._LTNr= WITH P'OT-
Q rti: ;"OMFOUND .,rY F'PE-EAPING -OR ,%T M I I I

.F'S; A T 700 E, F.

S FYi*[
TEFR V. IF-.C0_L.,TYNG AIs: 01YEN I

"T , .T 2 : !'i' -'IF 22'" C F. I M.
. ,T-RF T'M F TO t . '

t E', 9 t(JRF 4 HRS. I

------------------------------------------- I -~---~---- II .. ; I- DEF: *; TflR UE 'ILTEF! ,TTACHING _JAM

11 UI M III
I CTUAL .N,,"LR S

I I 4TOP.tJE WRENCH I i I

I I 9 .IHTLF APPLYING PL'AT TO Fl OW SOLDER. ,
I TORQUE SLOWL',". FI.LL ;LI.fTS TN zC F.W I f I I I

1 1 HEADS WITH SOOEF: I

I 6-32 ACT R-3? ACT
-TOROUE WRFNCH I I I

. ..... ..... . . . . ..... .... . . . . ... ....- . - - - - --- .. . . . . . . . . . . . . . ... -I -- - . . ...... I

, I PRESSURE TEST: TFT FOR LEAKS H!SING I
I PROBE WTTH 1, F'313 I EXCITEF. WITH M I I

5 01 HELIUM. (ALT LEAK rHA EC TN WATER) I I I II,, IE I NI IER

ACTUAL I I I
I *VEECO LEAK DETECTOR

I cef- I OAS CHARGING: SET THERMOSTAT AT 290 1 1 I
i D QEG F; BAKE EXCITER I" MIN AT THIS I M I
I TEMP. TURN ON VACUUM 'UMP SWITCH & I I
I EXHAUST EXCITER WHILE CONTINUTNG TO I
I m FOR AN ADDITIONAL. 15 MINUTE. I

II0  * S CHARGING FIXTURE I
I-----1  ------------- - - - - - - - - - - - - - - - I- - - - - - - - - - - I - - -

1 W-41 1 5A I MOVE EXCITER TO PAINT SHOP. I
I MTPCA I IM I I I

---- I ------ -I----------------------------------------- I-------- I------I-
I W&O'I PAINT I I
I I I BAKE IN OVEN FOR I HR AT A TEMP OF Im I I I

1 9 250 DEG F. I I I I
I- .~-I-----I--------------------------------------I---------I------------I

'... 61. I FINAL TEST
I. I RAISE INPUT VOLTAGE TO 24V. I M I I

-1, I 1I RAD INPUT CURRENT & METER READING
I ON TESTER

-- -- -I ( -----,--- --- --- (CONTINUED)------------------------

• . . . . .N. . . . . .. . .
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I CAEC11 * WORK CONTROL DOCUMENT * 72-10 1.DATE 89045 PAGE 6 OF 6 PAGES
115.DISP-16.FDN/--------------------------------------------------------------
STATIONIOP NO. 117.WORK TO BE ACCOMPLISHED 186.MECH119"P"l20"Q"l

------ F------I----------------------------------I---------I------------F
I ACT _ ACT .. ... . ..

(> I, I *TEST CONSOLE
I PUSH "COUNTER RESET" BUTTON & READ .1 1 1
I RATE ON COUNTER.
ACT:------_ _S. I I' I

I RAISE INPUT VOLTAGE TO 115V AT 400 1 1 1
I CYCLES. READ INPUT CURRENT R METER I I I
1 READING ON TESTER
I ACT; ACT, *I

I I RAISE VOLTAGE 115V AT 400-CYCLES.&; F
I PUSH "COUNTER RESET" BUTTON TO READ) I I I I

F-------------------------------------------------------- I--------- I------
I I 670 t.AVTO FORM 340 rOMPLETED & FORWARDED I I

... ; I ..- I TO DATA AUTOMATION. I M I
-F------F-----------------------------------------F---------------
F 680 1 SAFETY WIRE0g M

F " I CERTIFY THAT THIS END ITEM HAS I I I
,,/_Q BEEN OVERHAULED TAW T.O., TCTO I M I

I CURRENT REVISIONS AND SUPPLEMENTS I I I I
I------I---I---------------------------------------F--------- I---------- I

F F ,700 OPERATIONS COMPLETED AND PAPERWORK F I
I PROCESSED IM F I I

-------------------------------------- I------F------I
COMPLY WITH MACII ,6-36., PARA .3 1 1 I

.3~ > F/ IFM I I
I I,,"I TYPE WORK PERFORMED_ . . .F.F

I FI

--- I I---F

F. F

F

F" - F-- ... ..... ... .. .. . .F... .. .... .. . ...F...


